England, and the tDepartment ofDermatology, Ludwig-Maximilians Universitait, Munich, Federal Republic of Germany SUMMARY Twenty three penicillinase producing strains of Neisseriagonorrhoeae (PPNG) isolated in Munich from 1981 to 1986 were characterised in terms of their plasmid content, auxotypes, protein I serovars, and sensitivity to antibiotics. Sixteen strains (70%) harboured a 4.4 megadalton plasmid, with 13 of these strains also containing a 24.4 megadalton plasmid. Seven strains (30%) contained a 3.2 megadalton plasmid, with only one of them containing a 24.4 megadalton plasmid. Thirteen strains (57%) were prototrophic, eight (35%) required proline, one required arginine, and one required proline and arginine for growth. Serovar analysis showed that 16 strains (70%) belonged to the protein IB serogroup and comprised four serovars (IB-I, . The seven strains belonging to the IA serogroup also comprised four serovars (IA-2, IA-4, IA-6, and IA-10). Although 18 different categories of plasmid, auxotype, and serovar were found in the 23 PPNG strains, there was a similarity between the auxotypes in terms of the range ofserovars they comprised.
Penicillinase producing Neisseria gonorrhoeae (PPNG) strains were first isolated in 1976 in England' and the USA,2 but have been found subsequently in many countries.3 The first PPNG strain isolated in Germany was reported from Munich in 1978. 4 Epidemiological studies of both PPNG and non-PPNG strains have centred on the characterisation of their plasmid contents,3 auxotypes,3 5 and most recently, their protein I serovars.6 Using these methods, we characterised 23 strains of PPNG isolated at the Ludwig-Maximilians-Universitat, Munich , from 1981 to 1986 and also examined the susceptibility of these strains to eight antibiotics.
Materials and methods

BACTERIAL STRAINS
Twenty six PPNG strains were isolated at the Department of Dermatology, Ludwig-Maximilians-Univer-sitat, Munich, from 1981 to 1986 . These represented 2% of the gonococci isolated. Of the 26 PPNG strains originally isolated, 23 were available for study ( The protein I serovar of each strain was assessed by coagglutination using a panel of 12 monoclonal antibodies (Syva) as described by Knapp and colleagues.6 Each coagglutination was performed by mixing one drop of a suspension of boiled gonococci with one drop of a suspension of sensitised staphylococci, rotating the mixture for two minutes, then 4 type, eight (35%) required proline, one (4%) required arginine, and one required proline and arginine. When strains were typed on the basis of their protein I serovar, nine different serovars were detected (table 2) . Sixteen strains (70%) belonged to the IB serogroup and seven (30%) to the IA serogroup. During the years 1981-3 only strains of the IB serogroup were isolated, whereas strains of each serogroup were isolated in subsequent years. The most prevalent serovar was IB-1 (found in eight, 35%), followed by IB-7 and IB-8 (each found in three, 13%), and IA-2, IA-4, and IB-5 (each found in two, 9%). Characterisation of each PPNG strain on the basis of its combined plasmid content, auxotype, and serovar indicated that the 23 strains comprised a heterogeneous group with 18 different combinations of plasmid, auxotype and serovar (table 3) . It was, however, interesting to note that there was a similarity between the distribution of serovars in the strains belonging to each auxotype (table 4). Although 16 different combinations ofauxotypes and serovars were seen, six of the seven serovars seen in wild type strains were also seen in strains requiring proline or proline and arginine. Similarly, five of the seven serovars detected in proline requiring strains were also detected in the wild type and arginine requiring strains. This indicates that PPNG strains in Munich do not represent the introduction and spread of a single strain, as has been described in some outbreaks.8 Instead, the situation seems to resemble that seen in other parts of Germany, where infections with PPNG strains appear to be caused by different strains.9 It is not possible to assess whether the variety of PPNG strains in Munich reflects the importation of PPNG strains from other geographical locations or the spread of the penicillinase coding plasmids in the indigenous gonococcal population. The latter is a theoretical possibility because a high proportion ofthe PPNG strains in Munich carry the 24.4 megadalton conjugal plasmid, which promotes the .transfer of penicillinase plasmids between strains. It was interesting to note that the combinations of auxotypes and serovars found in PPNG strains from Munich differed noticeably from those reported previously for PPNG strains from other parts of Germany.9 Of the 20 different combinations of auxotypes and serovars observed in our study and the study reported by Kohl and colleagues,9 only four combinations were represented in both studies (table  6) . The study by Kohl and colleagues, however, reported on strains isolated during or before 1982,9 whereas we studied strains isolated from 1981 to 1986, so the results are not strictly comparable. Indeed, the differences may reflect temporal as well as geographical variation between gonococcal populations. Nevertheless, the data from the two studies provide a good example of how differences between gonococcal 6 populations can now be detected readily. The further widespread application of the methods of auxotyping, serovar analysis, and plasmid analysis of gonococcal strains offers the chance of greatly increasing our understanding of the epidemiology of gonorrhoea.
Regarding the measurement of MICs, the inocula used here contained about 10 cfu/ml, which is more than is commonly used in other laboratories. Thus the MICs obtained may not be strictly comparable with those obtained by other workers, and may be expected to be slightly higher. Nevertheless, it is still evident that the PPNG strains isolated in Munich are susceptible to several antibiotics including spectinomycin, enoxacin, cefotaxime, ciprofloxacin, and ceftriaxone.
